Wide income inequality in a society has been associated with worse aggregate health. Regarding the relationship, often termed as 'the Wilkinson Hypothesis', a number of empirical findings and related systematic reviews have reached inconsistent conclusions. In addition, the Scandinavian welfare regime is expected to have better aggregate health indicators in comparison with the other welfare regimes. The expectation is largely based on the Wilkinson Hypothesis because the regime has relatively narrow income inequalities. Again, related empirical findings and systematic reviews have produced inconsistent conclusions. This article reports on two rounds of 'review of reviews' (RR) over six previous (systematic) review articles. The first round of RR found that the review articles reached divergent conclusions. The second round of RR over another set of three review articles also demonstrated that their conclusions did not reach a consensus. Neither the hypothesised Scandinavia's good health nor the Wilkinson Hypothesis was given solid empirical backing.
The association between economic inequality and health has been hypothesised such that the higher the level of income inequality, the worse are the aggregate health indicators such as infant mortality and life expectancy (Kawachi, Kennedy, & Wilkinson, 1999; Wilkinson, 1992) . Often termed 'the Wilkinson Hypothesis' (Avendano & Hessel, 2015; Barford, Dorling, & Pickett, 2009) or 'the income inequality hypothesis' (Subramanian & Kawachi, 2003) , the suggested relationship between income inequality and aggregate health within wealthy societies has been tested for several decades. The empirical findings on the hypothesis, however, have reached inconsistent or even conflicting conclusions (e.g., Leigh & Jencks, 2007; Muller, 2002) . Multiple review articles have also reached contrasting conclusions with some being supportive of the hypothesis (Wilkinson & Pickett, 2006) while others are sceptical (Macinko, Shi, Starfield, & Wulu, 2003) .
Although it remains controversial, the Wilkinson Hypothesis has also led some researchers to expect the Scandinavian welfare states to have one of the best aggregate health outcomes compared with other wealthy welfare states, due to the relatively narrow disposable income inequality (e.g., Bambra, 2011; Hurrelmann, Rathmann, & Richter, 2010) . However, empirical findings for Scandinavia's relatively good health are also divergent as some have corroborated its good health (e.g., Raphael, 2013) while other findings are opposed (e.g., Regidor et al., 2011) . Even two systematic review articles have reached contrasting conclusions (Bergqvist, Åberg Yngwe, & Lundberg, 2013; Muntaner et al., 2011) .
This article analyses the lack of consensus, both for the Wilkinson Hypothesis and for the Scandinavian welfare regime's relatively good level of aggregate health, by taking the unprecedented approach of conducting a 'review of reviews' (Gough, Oliver, & Thomas, 2012) . The new method is necessary, given that inconsistent findings have emerged, not only among the primary studies, but also among the systematic reviews. Consequently, the present article has adopted the new method of 'review of reviews' (RR) to 'overview' previous review articles in order to better understand the academic landscape surrounding these controversial hypotheses. This article then seeks to find the reasons for the divergent and often opposing conclusions drawn in previous literature reviews.
This RR consists of four parts. The first part briefly examines previous studies on the relationship between income inequality, welfare regimes and aggregate health. The second part introduces the method of 'RR' and its 'data', that is, six previous systematic reviews. The third part reviews two sets of systematic review articles and analyses the reasons why the reviews on the identical subject have produced contrasting conclusions. The fourth and final part of the article discusses the implications of the findings from the two rounds of the RR.
Income inequality, welfare regime and aggregate health
Among relatively poorer countries, the population health indicators have risen rapidly in step with the rising income, but the relationship between income and health has gradually weakened with the nations getting richer (Kawachi et al., 1999; Wilkinson & Pickett, 2009 ). In the end, over a certain threshold of GDP per capita, the association between income and health has vanished, and it is income inequality, not income, that determines the level of the aggregate health indicators (Wilkinson & Pickett, 2009 ). 'The Wilkinson Hypothesis' (e.g., Avendano & Hessel, 2015) or 'the income inequality hypothesis' (e.g., Subramanian & Kawachi, 2003) has been tested for decades with largely mixed evidence published. For example, some studies have stated that the association between income inequality and aggregate health vanishes after pooling multiple national data over time (e.g., Leigh & Jencks, 2007) , apart from the United States (e.g., Ross et al., 2005) , or after adjusting for confounders such as average state income (e.g., Lynch, Harper, & Davey Smith, 2003) , contextual effect of individual incomes (e.g., Jen, Jones, & Johnston, 2009) or educational attainment (e.g., Muller, 2002) . In contrast, the hypothesis has also been validated among OECD and non-OECD states (e.g., Bocoum, Macombe, & Rev eret, 2015) , in panel data analyses of multiple states (e.g., Shkolnikov, Andreev, Zhang, Oeppen, & Vaupel, 2011) , after controlling for national GDP per capita (e.g., Macinko, Shi, & Starfield, 2004) , educational attainment (e.g., Geyer, Hemstr€ om, Peter, & Våger€ o, 2006) or the contextual effect of individual incomes (e.g., Subramanian & Kawachi, 2003) . Some studies have even included mixed findings within a single article (e.g., Lynch et al., 2001; Torre & Myrskyl€ a, 2014) .
In particular, regarding the effect of the contextual effect of individual incomes on individual health, some researchers have contended that a society's income inequality has no independent impact on individual health (Gravelle, 1998; Jen et al., 2009) . Others, however, have supported the independent effect of state income inequality on individual health in addition to the individual level, income-health relation (Subramanian & Kawachi, 2003) .
In a British Medical Journal (BMJ) editorial, Mackenbach (2002, p. 1) declared that evidence on the hypothesis 'has disappeared'. Leigh, Jencks, and Smeeding (2009, p. 23) summarised the three 'plausible' ways in which economic inequality may negatively affect health: 'through diminishing returns to increases in absolute income, through relative income, and through society-wide effects of income inequality'. However, they stressed that, according to the preponderance of the empirical studies, the association between income inequality and aggregate health is 'either non-existent or too fragile to show up in a robustly estimated panel specification' (Leigh et al., 2009, p. 4) . Gilbert (2017) discussed the possible weakness behind the hypothesis, for example by questioning if people have any idea about the actual distribution of income and their own relative position. In the United States, according to Gilbert, among lowincome households receiving public assistance, a majority regard themselves as being 'above' the bottom 20% of the total income distribution. 'The progressive indictment of inequality as the seedbed of social ills is sustained less by the accumulation of impartial scientific findings than by the sheer force of repetition riding on moral undercurrents that equate equality with fairness' (Gilbert, 2017, p. 70) .
Despite the criticism, a relatively recent literature review article has claimed that the evidence remains 'strong' (Pickett & Wilkinson, 2015, p. 316) . Two review articles reached contrasting conclusions that there is 'little support' (Lynch et al., 2004, p. 5) for the hypothesis, and that the hypothesis is what 'a large majority suggest' (Wilkinson & Pickett, 2006 , p. 1768 .
In addition, due to the Wilkinson Hypothesis, Scandinavian welfare states are expected to have relatively good aggregate health outcomes in comparison with other welfare states, because the Nordic nations have narrow disposable income inequalities (e.g., Bambra, 2011; Hurrelmann et al., 2010 ). Scandinavia's welfare states have been categorised as the Social Democratic or Scandinavian welfare regime for its egalitarian welfare system in contrast to the other Liberal and Conservative welfare regimes (Esping-Andersen, 1990 , 2015 . The generous welfare regime in Scandinavia has resulted in relatively equal income distribution in the region, which logically leads to better aggregate health outcomes (e.g., Mackenbach, 2012) . The regime also has the best statistics in terms of social determinants of health, such as the highest weighted average of GDP per capita and the lowest level of air pollution, in comparison with other welfare regimes (Kim, 2016) . However, empirical findings on Scandinavia's relatively good health are also mixed. While some studies have supported the hypothetical expectation (e.g., Bambra, 2006; Raphael, 2013) , others have published counter-evidence (e.g., Kangas, 2010; Regidor et al., 2011) . Even two systematic review articles on the subject have reached contrasting Kim conclusions, with the first verdict stating that 'social democratic regimes tend to fare best with absolute health outcomes' (Muntaner et al., 2011, p. 946) , while the second verdict states that the 'results are diverse and contradictory ' (Bergqvist et al., 2013 ' (Bergqvist et al., , p. 1234 .
Regarding the relationship between income distribution, welfare type and aggregate health, Esping-Andersen (1990) neither compared health outcomes of the welfare regimes nor discussed the income inequality hypothesis. However, he stressed that the Scandinavian welfare states have succeeded in lowering income inequality in comparison with other welfare states (Esping-Andersen, 1999 
Method
The method of critically reviewing previous systematic reviews on the same or similar research question has different names and, consequently, different definitions and connotations. Becker and Oxman (2008) used the term 'overview of reviews', defining it as 'review defined to compile evidence from multiple systematic reviews of interventions into one accessible and usable documents' (p. 607). Gough et al. (2012) noted 'RR' as 'a systematic map and/or synthesis of previous reviews ' (p. 49) . Caution must be exercised as the method has been used mostly in clinical medical research where systematic reviews on similar subjects have been constantly published with the accumulation of updated primary articles. Petticrew and Roberts's (2008) Systematic reviews in the social sciences is a rare case of expanding the systematic review method out from the confines of clinical research. The authors justifiably noted that 'the science of systematic reviewing for social policy purposes is still relatively young' (p. xiv). It is not surprising that even they missed these methods of doing a 'RR' or an 'overview of review' in their list of review methods. The present article takes this untrodden path to illustrate the controversial subjects of the Wilkinson Hypothesis and Scandinavian health outcome. Given that we have hundreds, or probably thousands, of studies on the relationship between income inequality, welfare regime and health, it is worth overviewing the academic landscape in the wider perspective using a rarely used methodological tool.
It should be noted that the 'RR' here is not restricted to systematic review articles. As can be seen in the following section, if we had confined the research area to 'systematic reviews', we would have collected only two journal articles, making the conducting of a RR meaningless. Thus Gough et al.'s (2012) concept of 'RR' was adopted for this article as it has a broader definition that covers not only systematic reviews but also general literature 'review' articles. However, Gough et al. (2012) provided little more than a brief definition of RR, and we had no choice but to offer a 'rough RR' rather than a 'systematic review of systematic reviews', at least until we have a more robust definition and refined guidelines for conducting a 'RR' that would be adaptable to social science.
Review article selection
As 'data' for a systematic review are previous primary articles, 'data' for this RR consist of previous review articles.
To find relevant 'data', three steps were taken. First, two online datasets (Medline and Web of Science) were searched with key words of 1 'welfare regime', 2 'welfare capitalism', 3 'income inequality ', 4 'income distribution', 5 'population health', 6 'public health ', 7 'health status', 8 'aggregate health ', 9 'systematic review' and µ 'review', in the first week of January 2017, to capture the key concepts (welfare regime, income inequality and aggregate health) and method (review or systematic review). To be included, the articles had to have at least one of 1 , 2 , 3 and 4 and at least one of 5 , 6 , 7 and 8 together with either 9 or µ. For example, one article would be eligible if it had all the key words of 1 'welfare regime', 5 'population health' and 9
'systematic review', but without any of them the article would be filtered out. When we confined the articles to those with a key word of 'systematic review', we were able to collect only 161 articles. Another key word of 'review' captured 552 articles. Altogether, 713 articles were collected.
The second step was to filter the searched articles with the following criteria: (i) be a review article published in an English-language peer-reviewed journal since 2001; and (ii) systematically reviewed primary articles, the subject of which is the relation between either welfare regime or national income inequality and aggregate health in a cross-national perspective, as this corresponds to this article's research question. There are two reasons behind the choice of the publication period since 2001. First, the dramatic change of human health indicators susceptible over decades (see Regidor et al., 2011) requires relatively contemporary data if the research focus is not on time-variant trends. Second, in recent decades, refined and updated data have emerged, including the Luxembourg Income Study and the Human Mortality Database, which makes previous datasets seemingly obsolete. Lynch et al. (2004) stated that since only nine years previous (1995) to the time of the writing, most studies began to present different perspectives from the previous ones by 'using better quality data (p. 48). This study encompasses the longer 16-year interval (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) for the reviews. This process has sifted out six relevant review articles, including two systematic reviews and four reviews. The third step was to search review articles that refer to any of the selected six articles from the second step, by which means one review article was found. In the end, seven review articles were selected.
Review of reviews
Of the seven reviews, four articles (Lynch et al., 2004; Macinko et al., 2003; Pickett & Wilkinson, 2015; Wilkinson & Pickett, 2006) analyse relations between income inequality and population health in industrialised nations. The other three (Bergqvist et al., 2013; Brennenstuhl, Quesnel-Vall ee, & McDonough, 2011; Muntaner et al., 2011) examine relations between welfare regime and aggregate health in wealthy countries. Coincidently, or perhaps mirroring research trends at the time of publication, each set of reviews was published relatively simultaneously within only a time span of up to 3 years, which suits this comparative analysis of review articles. Pickett and Wilkinson (2015) are the only exception, published relatively recently, but it is not reviewed in this article because it does not clarify: (i) the process used in searching for primary articles, (ii) how many primary articles are reviewed and (iii) consequently, the full list of primary articles under their review. The authors explained the reason for this omission by stating that they 'go beyond the "counting" methodology' (p. 318) of individual primary articles as conducted by other literature reviews. This article does not review their review article for comparability reasons with the other six articles. However, their conclusions are reviewed in the discussion section.
In this article, two rounds of reviews of reviews (RR) were conducted for each set of three review articles. Two rounds, respectively, consisted of three steps: (i) to identify their conflicting conclusions for the similar research questions, (ii) to review each review article's interpretation of its selected primary articles' conclusions and (iii) to analyse the reasons behind the contrasting conclusions from the identical research questions.
Findings

First round of RR: income inequality and aggregate health
The three review articles all have common research questions. Macinko et al. (2003, p. 407) clarified that 'reviews published literature on the relationship between income inequality and health outcomes', while the first sentence in Lynch et al. (2004, p. 5) reads 'this article reviews . . . studies examining the associations between income inequality and health'. Wilkinson and Pickett's (2006, p. 1768) first sentence also started with a question, 'Whether or not the scale of a society's income inequality is a determinant of population health.' However, despite their almost identical focus, their conclusions are contrasting.
Conflicting conclusions
Macinko et al. (2003), after reviewing 19 crossnational comparative review articles, remained sceptical in supporting the Wilkinson Hypothesis. According to their review, of the 19 articles, 13 supported the theory but six did not. After combining review outcomes of other within-nation primary studies that were more supportive of the hypothesis, the authors concluded that 'the relationship between income inequality and health is unclear' (Macinko et al., 2003, p. 407) . Lynch et al. (2004) were even more sceptical. After reviewing 28 studies on cross-national comparative health, their conclusion was that 16 supported the hypothesis and eight refuted it, with the other four did not belonging to either category. 'The evidence suggests that income inequality is not associated with population health differences 2 at least not as a general phenomenon 2 among wealthy nations' (Lynch et al., 2004, p. 81) .
In contrast, Wilkinson and Pickett (2006) , after reviewing 35 cross-national comparative studies, reached the conclusion that 'a large majority suggest that health is less good in societies where income differences are bigger ' (p. 1768) .
Their conclusions were that the key relations are 'unclear' (Macinko et al., 2003, p. 407) , have 'little support' (Lynch et al., 2004, p. 5) , but also what the 'large majority suggest' (Wilkinson & Pickett, 2006 , p. 1768 . In another review, Bergh, Nilsson, and Waldenstrom (2016) concluded that the hypothesis 'cannot be dismissed as wrong ' (p. 122) . However, that review was not included in this RR because, being a book and not a journal article, it did not meet Kim this article's search criteria. Overall, their stances are not only different, but also conflicting. Given that they reviewed a similar list of primary articles with identical research questions and their publication dates are not very different, it is a perplexing contrast.
To analyse the reasons, we need to more closely examine how each review assesses and interprets the evidence. Table 1 shows three lists of primary articles selected by the three reviews.
Different lists and interpretations
The three columns show lists of primary articles included in each review. On each line, a total of 39 primary articles published between 1979 and 2005 were included in at least one of the three reviews. Three different colours fill each cell, with dark grey meaning supportive of the hypothesis, light grey being neutral or mixed, and white negative. These colours reflect the review authors' interpretations on the evidence presented in each. As seen, their interpretations of the same articles differ in some cases (e.g., Judge, Mulligan, & Benzeval, 1998; Lynch et al., 2001) . Out of the 39 articles, 15 are included by all the three reviewers, 12 by two, and 12 by only one.
It can be observed that three bottom lines (calculated by this author based on each review's interpretation) are not basically different from each other. For all of them, around 60% of the primary studies Wilkinson (1997) McIsaac and (2002) Pampel (2002 supported the theory. For Lynch et al. (2004) , it is 57.1%, for Macinko et al. (2003) , 68.4%, and for Wilkinson and Pickett (2006) , 55.9%. The differences in the rates seem more insignificant as Wilkinson and Pickett (2006) reached the most supportive conclusion with the lowest supportive ratio (55.9%).
Reasons for conflicting conclusions
Three factors may account for the differences in the three conclusions. First, their main areas of focus differ. For example, it seems that Macinko et al. (2003) were concerned with the lack of consistency or unanimity on the subject, emphasising 'inconsistent' (p. 407), 'mixed' (p. 432) and 'varied' (p. 430) research outcomes, even after measuring the highest ratio of supportive studies (68.4%). On the other hand, Lynch et al. (2004) paid more attention to the relatively recent research outcomes. They commented that 'Most of the studies with negative or mixed results were conducted after 1995, presumably using better-quality data' (p. 48) and that the relatively 'new' studies have failed to replicate their previous positive findings. These reasons led them to a negative conclusion with regard to the hypothesis that low-income inequality leads to better overall health profiles. Wilkinson and Pickett (2006) , after calculating the relative numbers of supportive and unsupportive articles, reported that the majority of the primary articles supported the theory. Their method of counting the primary articles was different from the other two reviews. They omitted the cases of what this article calls 'neutral or mixed' after labelling them as 'partially supportive', and included only the supportive and unsupportive articles to calculate the supportive article's ratio. With the decreased denominator, the proportion rises up to 83%. 'Of those classified as either wholly supportive or unsupportive, a large majority. . . suggest that health is less good in societies where income differences are bigger' (p. 1768).
As the second reason for the contrasting conclusions, their criteria for selection of articles are different and, in some cases, questionable. For example, Wilkinson and Pickett (2006) included 11 international studies on relations between income inequality and homicide. Homicide is clearly one of the factors deciding a nation's level of population health. However, this problematises the exclusion of other factors, for example suicide or death from traffic accident, both of which are of greater statistical importance (Lukaschek, Erazo, Baumert, & Ladwig, 2012) . Wilkinson and Pickett (2006) also included Lester (1987) who admitted both homicide and suicide into the analysis, but omitted other studies that analyse only the association between income inequality and suicide (e.g., Fernquist, 2003) . It is well established that homicide, among all the mortality-related data, is strongly associated with income inequality, and all the 11 'homicide' articles reviewed by Wilkinson and Pickett (2006) support the association. Given this, their selection criteria might be seen to have decisively shaped the outcome of their analysis.
The selection criteria of the other two reviews are also somewhat questionable. Macinko et al. (2003) included Muller (1985) who analysed the association between income inequality and 'political violence'. They also included van Doorslaer, Wagstaff, and Bleichrodt (1997) who studied the relation between income inequality and 'health inequalities', not aggregate health. Lynch et al. (2004) also included one homicide article (Lee & Bankston, 1999) in their review list. However, they noted that they would 'not include those studies examining income inequality and homicide' (p. 21). Pampel (2002) , examining relations between income inequality and 'smoking', was also included by both Lynch et al. (2004) and Wilkinson and Pickett (2006) .
These inconsistent selections seem in part due to unclear screening criteria. Macinko et al. (2003) noted that they searched articles with key words such as 'income inequality', 'health' and 'inequality' but without clarifying its filtering guidelines. Lynch et al. (2004) stated that they selected studies on associations between income inequality and health, but again without clear criteria. Wilkinson and Pickett (2006) compiled 'reports of research on the relation between income distribution and measures of population health', without justifying the inclusion of homicide studies.
Third, in some cases, the reviewers' interpretations of an individual article's conclusion differ markedly. As seen in Table 1 , the three reviewers agree in their interpretation of the 27 articles reviewed by more than two reviewers. In three cases (Judge et al., 1998; Lynch et al., 2001; Pampel, 2002) , their interpretations diverge. Table 2 shows the three articles' key sentences in each one's abstract and three reviewers' interpretations.
It is noteworthy that Lynch et al. (2004) categorised all three articles as 'negative', whereas Wilkinson and Pickett (2006) classified all three as 'positive'. Macinko et al. (2003) remained relatively neutral. Their interpretative tendencies correspond with each reviewer's final conclusions. It is not this thesis's interest to decide which side gives a better or more precise interpretation. It is also questionable whether we can judge this and whether it is meaningful to try to do so. However, it seems certain that their interpretive tendencies have influenced their final conclusions or, possibly, vice versa.
Another important issue is the reviewer's selection of terms. Wilkinson and Pickett's (2006) expression of 'partially supportive' for the articles producing mixed conclusions might be questionable. It could give readers the misleading impression that the majority of studies support or at least 'partially' support the theory. For example, Lynch et al. (2001) , which they categorised as 'partially supportive', in fact concluded that income inequality was strongly related to greater infant mortality, but that the association was reversed among those aged 65 or older. Given this, the expression 'partially supportive' may not be a precise term for these mixed results. To be precise, both partially supportive and partially disapproving, or simply, mixed, might be a better expression. Similarly, all three systematic reviews may have oversimplified complex and often multi-dimensional findings.
In addition, the timing of the publication may also have influenced the reviewer's conclusions. In the case of Lynch et al. (2004) , out of their seven most recent studies, five refuted the hypothesis, whereas for Wilkinson and Pickett (2006) , five of their seven most recent studies supported the hypothesis.
Second round of RR: welfare regime and aggregate health
In this second round of RR, again, the three review articles' research questions were almost identical. They clarified that each 'examines the role of. . . welfare state characteristics on population health' (Muntaner et al., 2011, p. 946) , 'assesses empirical studies that use a welfare regime typology in comparative health research' (Brennenstuhl et al., 2011, p. 399) or 'review this research. . . on welfare state characteristics and health ' (Bergqvist et al., 2013 ' (Bergqvist et al., , p. 1234 ). Again, their conclusions are contrasting.
Conflicting conclusions
Muntaner et al. (2011) supported the claim of Scandinavian excellence in enhancing population health. After reviewing 31 primary cross-national studies, they concluded that 'Social democratic regimes tend to fare best with absolute health outcomes' (p. 946). Brennenstuhl et al. (2011) were less supportive. After assessing 17 articles, they stated that there was 'some evidence supporting the hypothesis that the populations of social democratic regimes are in better health ' (p. 399) .
The third group of reviewers, Bergqvist et al. (2013) , remained sceptical. Based on a review of 26 previous studies, their final verdict was 'Results are diverse and contradictory' (p. 1234).
As in the first round of RR, this second round concerning the relation between welfare regime and aggregate health showed the contrasting conclusions drawn from identical research questions. Table 3 presents three different lists of primary articles covered by the second group of the three reviews. A total of 55 primary articles published between 1994 and 2013 were reviewed by at least one of the three review articles. The meanings of white (negative), light grey (mixed) and dark grey (positive) cells are the same as those in Table 1 . Additionally, in the first column, there are cells with the asterisks symbol (*), for which this researcher could not find out how Muntaner et al. (2011) categorised each primary article's conclusion. Muntaner et al. (2011) provided the 'total score', summing up the number of positives, neutrals and negatives, but did not clearly indicate what categories some reviewed articles belong to. 'Brightness' of each cell depends solely on each reviewer's original judgement on each primary article's conclusions. Unlike the three review articles in the first round, the three reviewer groups in this second round presented different evaluations over the tally of positives, neutrals and negatives. According to Brennenstuhl et al. (2011) , 12 articles (more than 70% of the reviewed articles) support the hypothesis, Table 3 . Three systematic reviews' lists of selected primary articles. (2006) Bambra (2006) Bambra ( 12 supportive (70.6%) 11 supportive (42.3%) 1 negative (3.2%) 1 negative (5.9%) 6 negative (23.1%) 11 mixed or neutral (35.5%) 4 mixed or neutral (23.5%) 9 mixed or neutral (34.6%)
Different lists and interpretations
Note: Three different colours (dark grey, light grey, and white), respectively, mean 'supportive of the hypothesis','neutral or mixed', and 'negative'. In addition, Muntaner et al. (2011) did not clearly categorise the conclusions of some articles, for which a star symbol (*) in each of those cells.
but Bergqvist et al. (2013) concluded that only around 40% (10 articles out of 26 articles) support the hypothesis. Both Muntaner et al. (2011) and Brennenstuhl et al. (2011) noted that they found only one negative article, but Bergqvist et al. (2013) identified six negatives.
Reasons for conflicting conclusions
Again, three factors help to explain these divergent conclusions drawn from the same research question and a similar list of primary articles under review. First, their focuses were different. As with Wilkinson and Pickett (2006) in the previous round, Muntaner et al. (2011) also looked at where the majority 'votes' were and stated that 'population health differences across welfare state regimes found a positive association between welfare generosity and better population health (19 studies, 61.3%)' (p. 954). Brennenstuhl et al. (2011) seem to have based their conclusion on a more detailed observance of the research pattern. They stressed that the supportive conclusions come largely from some articles, which 'examined mortality measures (e.g., infant mortality rate, life expectancy at birth, etc.) and included specific policy instruments in analytical models (e.g., extent of public healthcare coverage, public health expenditure, dual family earner policies, benefit generosity, etc.) ' (p. 399) . Therefore, they drew the cautious conclusion that, not the majority, but 'some' evidence supports the hypothesis concerning the population's health. It is notable that their bottom line ratio of supportive articles (70.6%) is higher than that of the Muntaner group's (61.3%). Bergqvist et al. (2013) 'split' their conclusion. As seen in the table, they divided each article's conclusion into several minor conclusions. For example, Raphael's (2013) conclusion was that the Social democratic welfare regime has the lowest infant mortality rate among welfare states, but that no obvious pattern was found between life expectancy and welfare regime. Other reviewers may categorise this study as positive or simply mixed. However, Bergqvist et al. (2013) indicated both conclusions in their appendix. After this detailed examination, they reached this relatively elaborate conclusion that East Asian and Scandinavian countries tend to have better records of life expectancy and infant mortality, respectively, than other regimes, and no consensus can be found regarding morbidity. In the end, their final verdict on the relations was 'diverse and contradictory ' (p. 1234) .
Overall, Muntaner et al. (2011) emphasised the 'total score' in the lead-up to the conclusion, the other two reviewers relatively heeded detailed trends in the previous studies.
Second, their selection criteria were also different and in some case questionable. First, one can easily notice that most of articles were reviewed by only a single review article. Of the 55 articles, only five were reviewed by all the reviewers and only nine by two of the three. The remaining 41 articles were reviewed only once. One reason might be the different search and selection strategies. Bergqvist et al. (2013) limited their selection to those articles published only since 2005, merely eight years before the article's publication. They also included 10 'recent' articles published after the other two reviews.
However, even if we limit the period to the three articles' overlapping years between 2005 and 2009, still more than half of the articles (14 out of 24) were reviewed only by a single review. It is in part due to the reviewers' somewhat questionable selection of articles, especially by Muntaner et al. (2011) . Even though Muntaner et al. (2011) declared their research question to be to examine 'the role of . . . welfare state characteristics, on population health ' (p. 946) , in the first sentence of the abstract, they confusingly included three studies on health inequalities (Bambra & Eikemo, 2009; Dahl et al., 2006; Muntaner et al., 2006) , along with 28 other studies on aggregate health. Several other primary articles, which are not even related to the research questions, were also included. These are, for example, studies on subSaharan infant mortality (Fayissa, 2001 ), on HIV prevalence in 149 nations (Menon-Johansson, 2005) , and on new welfare state typology, factoring in healthcare factors (Bambra, 2005) . Other debatable articles are on mental health (Nordenmark, Strandh, & Layte, 2006) , reviewed by both the Muntaner group and the Brennenstuhl group; on happiness (Deeming & Hayes, 2012) included by the Bergqvist group; or on oral health (Sanders et al., 2009) reviewed by the Bregqvist group again.
Another thorny issue in the selection is whether to count seemingly 'salami sliced' articles as single or multiple ones. On Table 3 , four articles (Bambra & Eikemo, 2009; Eikemo, Bambra, Joyce, & Dahl, 2008; Eikemo, Bambra, Judge, & Ringdal, 2008; Eikemo, Huisman, Bambra, & Kunst, 2008) do have the same main authors, use the same dataset, and use mostly the same methods on a similar set of sample nations.
Third, the three reviewers' interpretations of an individual article's conclusions differ from one another. Some of the interpretations even seem debatable. Table 4 shows the two articles where the reviewers rendered different verdicts. There might be more articles which the reviewers failed to reach a consensus on, but, as mentioned, Muntaner et al. (2011) did not clearly provide information on their interpretations of most of the articles' conclusions, except for 10 articles, as seen in Table 3 . In Table 4 , it is notable that Bergqvist et al. (2013) tended to be negative compared with the other reviewers. Again, it is not this article's interest or aim to judge which side's interpretation is the better one.
Discussion and conclusion
These two rounds of RR have examined the Wilkinson Hypothesis and the Scandinavian welfare regime's aggregate health and have presented criticisms of the previous methods of review and synthesising.
The first round of RR has demonstrated the lack of consensus regarding the Wilkinson Hypothesis and regarding the relation between income inequality and aggregate health. In fact, except for the eponymous reviewer, the other two reviewers are rather sceptical, or at least neutral, regarding the hypothesis. Notably, Pickett and Wilkinson (2015) again reached the same conclusion that 'The evidence that large income differences have damaging health and social consequences is strong' (p. 316). Finally, the inconsistent conclusions by the reviews, including the relatively recent one by Pickett and Wilkinson (2015) , demonstrate the lack of consensus on the Wilkinson Hypothesis.
The second round of review also showed contrasting conclusions on the relation between welfare regime and population health. Except for Muntaner et al. (2011) , the reviewers have remained sceptical or cautious regarding the association. These outcomes are in contrast with the assumption about the Scandinavian performance with respect to enhancing aggregate health in comparison with other welfare regimes (e.g., Bambra, 2011; Hurrelmann et al., 2010; Mackenbach, 2011) . They have accepted the idea of Scandinavian excellence in population health, despite emphasising the Scandinavian failure to narrow health inequalities within its population. However, this RR corroborates the broad disagreements on the issue of Scandinavian success in boosting aggregate health.
The two hypotheses tested in this article are closely related, because the main reason behind the general expectation on Scandinavia's good aggregate health is its relatively generous welfare benefits (e.g., Ferrarini & Norstr€ om, 2010) or its fair income distribution (e.g., Hurrelmann et al., 2010) . However, surprisingly, neither the hypothesised Scandinavian good health nor The Wilkinson Hypothesis is given solid empirical backing based on these two rounds of RR.
Given the findings in this article, there seems to be little consensus on the two hypotheses. Consequently, it might be too early to write the obituary for the Wilkinson Hypothesis (e.g., Mackenbach, 2002) or, on the other hand, to try to elevate the two hypotheses to the level of theory. With the inconsistent findings at both the levels of primary and of review works, it might be justifiable to state that it is still 'debatable' whether income inequality has an independent negative impact on population health, or if the Scandinavian welfare regime has succeeded in enhancing its population's health status in comparison with other welfare regimes.
This article is the first attempt to 'overview' the previous (systematic) reviews on the two controversial hypotheses. By adopting the rarely used method of RR in the field of social science, the article provides a broader perspective on the issues of income inequality, welfare states and population health. However, this attempt is not free from limitations. First, this RR was conducted with relatively little theoretical backing and few methodological guidelines for this rarely used method, due mainly to the lack of similar previous studies. Second, one of the major difficulties in this review work was the choice of key words for which the articles were searched and selected. Although this article has used two online search engines, we might have missed additional previous systematic reviews. Eikemo, Bambra, Judge, et al. (2008) No comments on the subject in the abstract, but Table 2 shows that Scandinavians fail to top the list (p. 572)
Positive
Not reviewed Negative
Concerning the method of systematic review, there is a belief that the method could shed light on where reliable answers lie, based on combining the conclusions of the majority of the studies. For example, some commentators have stressed that 'only the systematic review process is capable of helping to clarify where the answer really lies' (Shadish, 2006, p. vii) and 'Generally, the results of a single study are not worth disseminating. Syntheses of the results of studies are the appropriate product of research endeavour' (Black, 2001, p. 278) .
It is more puzzling to see from this article's two rounds of RR that (systematic) reviews on the same research questions with similar lists of primary articles can reach such contrasting conclusions. This article has analysed three reasons for the contradictory reviews, at least with respect to the selected six reviews. The three reasons are reviewers' (i) different focuses, (ii) different (and sometimes questionable) selection criteria, and (iii) different (and sometimes questionable) interpretations for some primary articles' conclusions. In addition, methodologically, sources leading to divergent conclusions can be found in every step of a systematic review, such as different specifications of a hypothesis, errors in the evaluation of the quality of the primary research, and different methods for summative evaluation. In detail, what percentage of supportive studies can be regarded as a threshold for solid or partial support of a hypothesis? A guideline or protocol might be required to respond to the challenging questions, because theories and methods for the evaluation of the evidence in social science seems to be the necessary framework.
The article has also reviewed the method of '(systematic) reviews' in order to identify the three reasons behind the conflicting conclusions. For further study, several points need to be addressed. First, practical protocols seem to be necessary in social science research. However, it should not necessarily be the same as those already designed for clinical medical research such as the Cochrane Collaboration's guideline (Higgins & Green, 2008) . The guideline for natural scientists can provide cross-disciplinary insights, as it did for this study, but might not be wholly applicable to social science studies. Second, reviewers need to clearly justify their research focus, article selection criteria and their interpretation of their selected primary articles. Third, reviewers again need to implement their selection and interpretation more strictly to avoid questionable practices as shown here.
